In vitro production of haploid germ cells from fresh or frozen-thawed testicular cells of neonatal bulls.
Improved methods for culturing spermatogenic cells will facilitate the study of spermatogenesis, treatment of male factor infertility, and genetic modification of the male germ line. The objective of this study was to develop a procedure for achieving male germ cell progression through meiosis in vitro. Testes from 3-day-old bulls were decapsulated and seminiferous tubules were dissociated enzymatically to recover Sertoli and germ cells. Dissociated cells were reaggregated by phytohemagglutinin and encapsulated by calcium alginate, then cultured for up to 14 wk in modified Dulbecco modified Eagle medium/F12 (32 degrees C, 5% CO(2) in air). At 2, 5, and 10 wk, cultured cells were examined and evaluated by reverse transcription-polymerase chain reaction (RT-PCR) and Northern blot analysis for protamine-2 (PRM-2) and transition protein-1 (TP-1) mRNA, expressed specifically in round spermatids. Ploidy was characterized by flow cytometric analysis of DNA content of cultured cells. Only Sertoli cells and gonocytes were observed in seminiferous tubules of 3-day-old testes. By 10 wk of culture, small spherical cells (7-10 microm) were apparent at the margin of cell associations in culture. Following RT-PCR and Northern blot analysis, specific bands corresponding to PRM-2 and TP-1 were detected only in adult testis RNA or after 10 wk of culture. Based on flow cytometry, a haploid population of cells appeared in vitro that was not in 3-day-old bull testis. The novel culture system developed in this study is the first to promote differentiation of gonocytes to presumptive spermatids in vitro based on the expression of spermatid-specific genes.